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1.0 INTRODUCTION

This document presents preliminary information gathered by the United States Environmental
Protection Agency (EPA) on sources of hazardous air pollutant (HAP) emissionsin the rubber tire
manufacturing industry, control techniques that the industry uses to reduce HAP, and the potentid
impacts of controls. This document should not be considered as establishing definitive requirements
that must be followed in dl cases. This document is referred to as a " presumptive MACT" (P-MACT)
and represents the Agency's findings based on available information to date.

1.1 Clean Air Act Requirements

The Clean Air Act as amended in 1990 (Act), under section 112(b), lists 188 HAP and
requires the EPA to regulate categories of mgor and area sources that emit one or more of these
pollutants. Standards to limit emissions of HAP are to be technology-based and are to require the
maximum degree of emisson reduction determined to be achievable by the EPA Administrator. Such
emission reduction methods are caled maximum achievable control technology (MACT). As
prescribed in section 112(d) of the Act, the leve of control for existing sources shdl be no less stringent
than:

...the average emission limitation achieved by the best performing 12 percent of the existing

sources...for categories and subcategories with 30 or more sources, or...the average emission

limitation achieved by the best performing five sources...for categories or subcategories with
fewer than 30 sources.
Thisminimum leve of control is referred to asthe "MACT floor." The MACT floor leve for new
SOUrces.

...shdl not be less stringent than the emission control thet is achieved in practice by the best

controlled smilar source.

The MACT floor for a source category is based on available information. The leve of control
corresponding to the MACT floor must be determined as a Starting point for developing regulatory
dternatives. Oncethe MACT floor has been determined, the EPA must set MACT standards that are
no less strincent than this floor. These standards must be met bv al maior sources within the source



groups, and there gppears to be a strong incentive for dl parties involved to gather information for
section 112(j) determinations and to promulgate standards within the required timeframe. The amount
of work needed to complete dl of the 7-year and 10-year standards on timeis difficult to predict. The
EPA bdlieves that new approaches are needed to reduce the amount of work and time associated with
gsandards development. To achieve this god, the EPA has initiated a new standard devel opment
process caled MACT Partnerships, that may involve a partnership between States, industry, and
environmenta organizations. This processis described in the March 29, 1995 Federal Register (60 FR
16089).

The MACT Partnerships program involves two phases. The first phase, which isindependent
of the second phasg, involves
the development of aP-MACT. A P-MACT isnot astandard; it serves as a stlatement of current
knowledge of MACT and abasis for adecision on how to develop the emission standard for the
source category involved. The second phase isthe forma standard development process. For the
second phase, the EPA envisions the use of one of three basic regulatory development paths. adopt-a
MACT, share-aMACT, or astreamlined-traditiona approach. In all cases, the EPA would eventualy
propose and then promulgate the MACT standard.

The adopt-aMACT and share-aMACT paths have involved forma and informa agreements
with States and industry to take primary or shared responshbility for developing the underlying data and
analyses that the EPA would accept and process as MACT. When no suitable partners can be found,
or astandard appears suitable for development by the traditiona process, the EPA would go through a
“gtreamlined-traditiond” process of rule development.

There has been consderable development of information on behdf of the industry for rule
development consideration. In addition, recent interest by a State has prompted the EPA to consider
the Share-aaMACT process for further MACT development. The partnership is expected to provide
the EPA with industry information to assess the MACT, and State and loca agency coordination and
timely input to the process. The EPA will continue to leed the ddliberation on the MACT activitieswith
these partners and process the necessary rule.

1.2 Project Background



(52 FR 34874). The NSPS was used as a sarting point in developing some of the provisonsin this P-
MACT.1 Sincethat time the rubber tire manufacturing industry has changed dramaticaly in many
ways, including the operation of fewer facilities producing more tires, a reduction in the number of tire
components that are cemented, reduction in the amount of cement used in those components, reduction
of HAP content in the cements used, and the trend in light duty truck and passenger tire production
from bias belted tiresto radia tires. Asaresult of the MACT partnership with industry and State
regulatory agencies, the EPA collected process and emissions information on the rubber tire
manufacturing source category. Thisinformation, dso used for the development of P-MACT, was
obtained from representatives from the Rubber Manufacturers Association (RMA), and the States of
Missssippi, North Carolina, South Caroling, Cdifornia, Virginia, and Texas.

On April 2, 1998, a meeting was held with the EPA and the RMA to obtain feedback on the
draft P-MACT. Some of the comments made during that meeting have been incorporated into this
document, while others will require additiond research before they can be resolved. The purpose of
this document is to present the EPA''s current knowledge for the rubber tire manufacturing source
category and to describe issues that need further clarification and possible resolution during the MACT
and NESHAP development.

The EPA wishes to emphasize that this P-MACT isaregulatory status document and does not
represent afind EPA decision on the emissons limitations that may findly gpply in the MACT gstandard
when issued. The EPA has not completed dl of the requirements necessary to issue astandard for this
source category. This P-MACT isintended as an information tool to guide MACT development, or to
assg State permitting authorities or EPA Regiond Offices, as necessary, as they initiate development of
case-by-case MACT determinations under either section 112(g) or section 112(j) of the Act. It should
not be treated as establishing definitive requirements that must be followed in al cases.

In addition, the preliminary data used as the basis for this P-MACT is heavily weighted toward
passenger and light duty truck tire manufacturing facilities due in part to the availability of information for
this agpect of rubber tire manufacturing. Although this information gppears goplicable to the emissons
of HAP from the rubber compound used in al types of tire manufacture, continued evauation of other
process operations for non-passenger tires and further evaluation of unique rubber compounds that
deviate from the proposed industry wide RMA emission factors (EF) maybe necessary before this can
be positively concluded. The current emisiion factors in proposed EPA AP-42 address emission
factors and HAP emissions for the mgority of rubber compounds used in the industry for dl tiresand
are based on a pounds of HAP per nound of rubber nrocessed throuah various manufacturina steps.



2.0 INDUSTRY AND SOURCE CATEGORY DESCRIPTION

The rubber tire manufacturing source category includes any rubber tire manufacturing facility, or
any facility that manufactures rubber tire components as a primary product (e.g., afacility that mixes
rubber compound for use in making rubber tires at another manufacturing facility or tire cord production
facilities) directly associated with rubber tire production that isamagor source, or islocated at amgor
source facility Ste. The affected sources and processes within the tire manufacturng industry are furhter
identified below. The most inclusive Standard Industrid Classification code (SIC) associated with this
MACT development is3011. A mgor sourceis any stationary source or group of stationary sources
located within a contiguous area and under common control that emits or has the potentia to emit
conddering controls, in the aggregate, 10 tons per year of any HAP or 25 tons per year of any
combination of HAP.

2.1 Applicability/Primary Product Determination

The primary product of the affected source is rubber tires of any size or shape, solid or
pneumatic, conssting of natural or synthetic rubber, or combination thereof. Some examples of tires,
the production of which are covered under this source category, include:

C passenger car
light, medium, and heavy duty truck
cycle/motorcycle
go kart
racing
indugtrid ralling stock
bus
farm
off-the-road and dl-terrain vehicle
arcreft
grader/earthmover/|oader
mining/logging
high performance

C agriculturd and forestry
This definition is more inclusive than the scope of the NSPS, and includes awider variety of smdler and
larger tires than doesthe NSPS.  Although the current industry evaluation has not identified affected
sources. in addition to rubber tire manufacturina facilities. facilities that manufacture components used in
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Information was gathered from the RMA, Statefiles, exigting literature, Ste viststo rubber tire
and tire cord manufacturing facilities, and HAP emissions inventories from rubber tire manufacturing
facilities. That information has been used to characterize the indugtry asit exisgstoday and to make a
preliminary estimate of what the MACT floor islikely to be when dl available information is collected.
The information gathered to date is presented below.

2.3 Industry Characterization

Based on information currently available to the EPA from literature review, State files, and
Stevisits, in the United States there are 14 manufacturers with 43 locations producing rubber tires.2
Table 1 ligts these manufacturers and the locations of their facilities. Note that “retreading” operaions
and tire cord manufacturers have not been included in Table 1.

Information available to the EPA indicates labor cogts currently represent about 30 percent of
the cost of tire and tube production for U.S. manufacturers. To keep these labor costs aslow as
possible, tire manufacturing facilities are located primarily in southern States where labor rates are lower
than the nationd average. States that account for alarge percentage of facilities include Alabama,
[llinois, and Tennessee.

The two largest producers of origina equipment (OEM) tires, Goodyear and
Michdin/Uniroya-Goodrich, accounted for approximately 66 percent in 1996. The four largest
producers, Goodyear, Michein/Uniroya-Goodrich, Bridgestone/Firestone, and Continental/Generd
Tires accounted for 97 percent of production, as shown in Table 2.3



TABLE 1. RUBBER TIRE MANUFACTURING FACILITIES

Owner Location State
Bridgestone/Firestone Decatur IL
LaVergne TN
Warren County TN
Wilson NC
Oklahoma City OK
Des Moines IA
Bloomington IL
Calide Calide PA
Continental/Generd Tires Bryan OH
Charlotte NC
Mount Vernond IL
Mayfidd KY

Cooper Albany GA



Denman

Dunlop Tires

Fidelity

Goodyear

Leavittsburg

Buffdo

Huntsville

Natchez

Akron
Freeport
Topeka
Danille
Gadsen
Tyler
Fayetteville
Lawton

Union City

OH

NY

AL

MS

OH

KS

VA

AL

X

NC

OK

TN



TABLE 1. RUBBER TI RE MANUFACTURI NG FACI LI TI ES ( CONT.)

Michdin Greaville SC
Anderson SC
Spartanburg SC
Dothan AL
Lexington SC
Norwood NC
Pirdli Hanford CA
Specidty Indiana PA
Titan Des Moines 1A
Uniroyd Goodrich Ardmore OK
Fort Wayne IN
Opdika AL

Tuscaloosa AL



TABLE 1. RUBBER TI RE MANUFACTURI NG FACI LI TI ES ( CONT.)

a- Thisplantisajoint venture between Continental/Genera Tires, Toyo, and Yokohama The
plant is managed by Continenta/Generd Tires.



TABLE 2. NORTH AMERICAN ORIGINAL EQUIPMENT PASSENGER/LIGHT DUTY
TRUCK TIRE MARKET PERCENTAGE FOR 1996

Manufacturer Market Percentage
Goodyear 36
Michdin/Uniroya-Goodrich 30
Bridgestone/Firestone 18
Continental/Generd Tires 13

Other 3

Source: Tire BusnessInternet Site, April

1998, http://www.tirebusiness.com



3.0 PROCESS DESCRIPTION

3.1 General Process Description

@

)

3

(4)
Q)

(6)
(7)
(8)

(9)
(10)
(11)

The basic process of manufacturing atire includes the following 11 steps:

mixing of synthetic and natura rubber eastomers, process ails, carbon blacks, pigments,
and other chemicals such as vulcanizing agents, accderators, pladticizers, and initiatorsin an
internd mixer (often referred to as a"Banbury” mixer). This process combines the raw
materid into rubber compound that will be used to manufacture tires;

milling operations are performed to warm up rubber compound prior to extruding or
caendering or to homogenize recycled rubber compound for reintroduction into the
process,

extruding operations are used to form rubber compounds into specific tire components,
such astread stock. During the extruding process rubber is forced through an extrusion die
in a continuous stream.  Extruders may be "hot feed" (warm-up mills used to feed rubber
compound to the extruder) or "cold-feed" (rubber compound fed directly to the extruder);
processing fabric and wire and coating them with rubber in a caendering operation.

Rubber compound may be fed to a calender viamills or extruders,

processing bead wires and coating them with rubber in an extruding and/or dip coating
process,

cementing and marking of beads, caendered materiads, and extruded components;

cutting and cooling the various extruded and caendered outputs;

assembling al of the components (bead wires, coated fabrics, treads, etc.) on atire-building
mechine;

lubricating the green tire (green tire Soraying);

curing (vulcanizing, molding) the tire with heet and pressure; and

finishing (eg., grinding, buffing, painting) the product.

A detailed description of each of the above processesis provided in the following paragraphs. Figure 1
provides a smple facility schematic of the rubber tire manufacturing process. It isimportant to note that
facilities may vary in theincuson and refinement of these steps.

311

Mixing



homogeneous mass of rubber using rotors that shear the materids againg the walls of the machineg's
body. This



Source: The Rubber Manufacturers Association

Fgure 1. Typicd Facility Schematic for Rubber Tire Manufacturing
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mechanica action also causes the temperature of the mixed compound to increase consderably. The mixed rubber compound
is discharged to adrop mill, extruder, or pelletizer from the mixer and is processed into dab rubber or pellets. Rubber mixing
typicaly occursin two or more stages wherein the rubber is returned to the mixer and re-mixed with additional chemicas
(typicdly two “passes’ are used for most final compounds). 1t should aso be noted that various rubber compounds produced
a aparticular facility may be exported to other facilities for use there.

312  Miling

Milling operations, the mechanical process of kneading and rolling rubber compound into a mallesble warmed shest, are
conducted to prepare the rubber compounds prior to a process step, e.g., raising the compound temperature or viscosity for
extruding. Milling operations ease handling and processing of the rubber compound and homogenizes recycled rubber
compounds for reuse in the process. Milling operations occur at various steps in the tire process.

Typicdly the mill forms the rubber compound into along sheet of rubber. Additiond mills may be located directly
downgtream from the mixer drop mill to provide additiona mixing or handling cgpability. Pdletizing is a step between mixing
and milling used at some fadilities to introduce additiond uniformity of the compound in subsequent mixing. From the mill(s) or
pelletizers the hot, tacky rubber sheet or pellets are passed through a water-based "anti-tack solution typicaly avery low solid
clay and water mixture (e.g., sogpstone) that coats the dab or pellet to prevent the rubber sheets or pellets from sticking
together as they cool to ambient temperature. The rubber sheets are placed directly onto along conveyor belt that, through the
gpplication of coal air or cool water, lowers the temperature. After coating and cooling the rubber sheets are stored on a palet
or in abin for transfer to the component preparation areas (extruding and caendering) or returned to the mixer for further

compounding.
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Mills are dso used to prepare rubber for introduction to calendering and extruding processes. In these production areas
the mills are used to prepare the compound , e.g., heating and viscosity, in order to make the rubber stock more fluid for further
handling and processng.

3.1.3 Extruding

The extruder transforms the milled rubber into various shapes (i.e., tread stock, sdewall stock) or profiles by forcing it
through dies viaarotating screw. Extruders may have multiple heads providing lamination of extruded shapes. Extruding,
whether cold or hot extruding, heats the rubber and the rubber remains hot until it is cooled viaar cooling or use of awater
bath or spray conveyor where cooling takes place. Extruders may be utilized in the mixing area, aong with mills to shape mixed
rubber compound for further processng.

314 Cdendering

Cdenders receive hot gtrips of rubber from mills and squeeze the rubber into reinforcing fibers of cloth or sted or cloth-like
fiber matrices, thus forming thin sheets of rubber coated materids. The cadender gpplies a rubber compound film to aweb
surface, typicdly afabric tire cord or sted bdlt, using a combination of milling operations and thickness-contralling rollers. The
caendered product may then be partidly curred using an irradiation unit.

Caenders adso produce non-reinforced, thickness-controlled sheets of rubber called innerliner or gum strip. This activity is
necessary for production of other components of the tire that are supplied to the tire building area.

Draft Docunent
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The caendered stock is wound into a cloth liner to prevent sticking on itself. The caendered stock is subsequently cut to
desired width, length, and angle to provide the components for tire reinforcement needs. These components are then supplied
to the tire building area.

3.15 Bead Making

The function of the bead isto provide a proper sed between the tire and the whed rim when atireis mounted on therim
and inflated. Bead rubber compounds produced in mixing are used to coat bead wires. In addition, beads may be dipped in a
cement solution then air dried for the purpose of providing atacky surface for tire adhesion prior to curing. The completed
beads are supplied to the builder.

For typical passenger and light duty truck tire production, brass-plated bead wireis received as strands on large spools.
Severd strands are bundled and the bundles of wires are passed through an extrusion die and given a coating of rubber. The
rubber coated wire is then wound into a hoop of specific diameter and thickness, racked, and sent to the tire building machine.
In some cases, a cement may be gpplied to the finished bead. Note that the tire bead and find size of the bead is afunction of
the tire being produced. Off road tire beads may be as thick as one to two inches in diameter and may have severd wire
combinations when tire building is completed.

3.16 Cementing and Marking

Cementing operations are used at various stages in the tire building process to maintain or achieve rubber compound
“tackiness’. Tire components are not immediately used in the tire building process and as aresult, the cut and exposed edges
of the tire component (e.g., tread end) may develop a naturd film preventing the needed temporary adhesion during the tire
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building process. To avoid separation of the rubber components after building and prior to curing, cements (adhesives or
solvents) may be used to improve the adhesion of different components to each other during the tire building process.
Traditionally cements have been used in the bead building process, gpplied to extruded tread stock (tread end cementing for cut
treads and undertread cementing for retreads and certain other tread and sdewall stocks), and applied directly at tire building
machines. It isimportant to note that cement usage can vary significantly among facilities depending on the type of tire being
manufactured and the process being utilized. For example, more cement/solvent addition may be used at an off road tire
building station than a a passenger car tire building station due to the number of components and operator/builder envolvement.

Marking inks are used at various stages of the processto aid in the identification of the components being managed.
Typicaly marking inks are applied to extruded tread stocks to aid in the identification and handling of cured tires. Again, itis
important to note that marking practices can vary sgnificantly among facilities.

3.1.7 Cutting and Cooling

The various tire components manufactured in component preparation must be cooled and cut prior to introduction into tire
building. Typically the processing of the rubber compounds generates hest that causes an increase in rubber temperature. I
this temperature is not controlled properly the compound may begin to cure prematurely thus rendering it unusable. Rubber
from mixing, milling, and extruding operations may be placed onto long conveyor belts that, through the gpplication of codl ar
or cool water, lowersther temperature. Components are also required to be cut and trimmed to Size for use in the tire building
process. The cutting operations of some componentsis facility and company controlled and specified and additiondly differ by
equipment and tire type. In some facilitiestire treads may be cut into a specified length and racked (“booked”) for delivery to
thetire builder. Other facilities may have a continuous roll of tire tread component that is cut to length at the tire building station.
Where a continuous roll is used to supply components to the tire building station, tread end cementing is not used. The primary
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purposes of ether the edge cementing/adhesve addition during automatic cutting or the tire builder cut at tire building Sation is
to provide a surface condition that alows the component to adhere to the sub-component or adjoining component. Some
compounding used for the various components do not require cement to provide this precurring adhesion.

3.1.8 Tire Building

Tire components from bead making, extruding, and calendering are moved to the component assembling area. The
assembly of various tire components is referred to astire building. The two main mechanical components (primarily used in the
passenger and light duty truck tire production facilities) of the tire-building operation are the tire carcass build-up drum and the
tread gpplication drum. These mechanica components consst of collgpsible cylinders shaped like wide drums that can be
turned and controlled by the tire builder. The tread application may occur next to the carcass drum operation, at a different
location, or on the carcass drum location by diding the tread over the open end of the drum without removing the carcass.
Other tire types may only use the main drum where al component build-up is done a one gation. Thisistypica for off road
and other large tires such asin the aircreft tire indudtry.  Tire building is a combination of mechanica equipment and manua
operator gpplication of components. In some instances, automated tire building ations are entering the industry and are part of
current facilities. These “automated” tire building machines perform many of the manual operations associated with tire building
but il require an operator to perform some of the manua operations.

Thetypicd tire building process begins with the gpplication of athin layer of specia caendered rubber compound, called
the innerliner, to the drum. Next, plies are placed on the drum one a atime. The cords (caendered stock - rayon, nylon,
polyester and related fabrics coated with rubber) are laid in aternate direction in each successive ply. This step is followed by
aprocess of setting the beadsin place. The plies are turned up around the beads and incorporate the beads into the tire.
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Chafer (extruder) stock from extruding or calendering is added if needed. Bdts (metd or fabric caendered stock), if any, are
then gpplied. Findly, the tread and the Sidewalls are added to complete thetire. Thetire may be "stitched” (i.e., gpplication of
Ste specific mechanical or manud rollers over component edges of the “green” tire) under pressure to remove ar from between
the components and provide an initid bind to the components.

The drum is then collgpsed and the uncured (green) tire transferred to the green tire spraying operation. Cement and/or
solvent usage during tire building will vary sgnificantly among facilities and type of tire being produced. Information and
observations indicate thet radid tire production typically involves limited use of cements and solvents. Also, astire Size, and
thus number of components, increase, solvent and cement usage typically increases due to the increased time required to apply
components during tire building.

3.1.9 Green Tire Spraying

In preparation for curing, the uncured green tire may be coated with a lubricant (green tire pray). The lubricating Spray is
elther a solvent-based or awater-based silicone. The function of the green tire oray isto ensure the cured tire does not stick
to the curing mold during extraction of the tire after curing.

3.1.10 Tire Curing

Regardliess of the tire type or Sze, green tires are loaded into tire presses and cured (vulcanized) at high temperature and
pressure. The curing presses are typicaly autoloading and autoextracting operations. Curing also is accomplished in heated
compression molds (platen presses) and steam heated pressure vessdls (autoclaves).  Although the larger off road tire curing
operaions are Smilar to the typicd passenger and light duty truck tire curing operations, the operation is much larger and curing
times are typicaly much longer.
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Prior to curing, the green tire has a cylindrical (biastires) or toroidd (radid tires) shape. The green tires are loaded into the
curing press and an internal rubber bladder isinflated indde thetire. Thisforces the green tire exterior into the mold causing it
to assume the characteristic doughnut shape. Asthe bladder inflates the mold is closed. Steam hest is applied to the outside of
the tire through the mold and to the inside by the bladder. After atime-, pressure-, and temperature-controlled cure, the press
is cooled, the bladder is deflated, and the tire, complete with grooved tread and raised lettering, is extracted.

During the curing process, the polymer chains in the rubber matrix cross-link to form afina product of durable, dadtic,
thermaoset rubber. Increasing the number of cross-linksin the rubber matrix gives rubber its dadtic qudity. The objective of the
curing processis to convert the rubber, fabric, and wiresinto atough, highly eastic product while bonding the various parts of
the tire into one single unit.

3.1.11 Tire Fnishing

Finishing the tire may involve one or more, or none, of the following operaions. trimming, white sdewal grinding, buffing,
ba ancing, blemish painting, whitewal/raised |etter protectant painting, and qudity control ingpections. Other tire finishing and
enhancements may include the application of a sticky materia sprayed into the indde of the finished tire as a puncture resstant
attribute.
3.1.12 Puncture Sedlant

In addition to the basic stepstypicaly used in tire manufacture, an additional operation, application of a puncture sealant,

exigs a one tire manufacturing facility. The operation coats the insde of the finished tire with puncture proofing materid, and is
the final step in the tire production process a this facility prior to shipping the final product.
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The processes listed above are summarized in Table 3 dong with known control devices or emission reduction techniques
for particulate matter HAP (PMHAP) and volatile organic HAP (VOHAP).2:4,5
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TABLE 3. TECHNIQUES FOR CONTROLLING EMISSIONS FROM TIRE
MANUFACTURING

Process Function VOHAP Controls
Mixing Mixes rubber and additives into single rubber None
compound

Milling Forms sheets or strips of warm rubber compound None

Extruding Squeezes compound into desired shapes None

Cdendering Combines fabric or wire with rubber compound None

Cementing Provides tire component adhesion during building Permanent total enclosure
with incineration, Incinerators,
Cement reformuletion,
Cement dimingtion

Bead Making Formstire bead from wire and rubber compound Reformulation of Cement

Cooling and Cutting  Cools the rubber compound after milling and extruding ~ None
and szes the tire components

Tire Building Assemblestire components into acarcass or greentire  Cement reformulation,

Cement dimination
Green Tire Spraying L ubricates tire for release from curing Lubricant reformulation
Curing Heats and forms the commercid tire product None
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TABLE 3. TECHNI QUES FOR CONTROLLI NG EM SSI ONS FROM

TI RE MANUFACTURI NG ( CONT. )

Finishing May include grinding to remove white Sde wal
protective strip or eccentricities from thetire, paint
gpplication for grinding or blemish repairs, buffing,
baancing, and qudity control

Puncture Seding Coatstheingde of the finished tire with puncture
proofing materia
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4.0 EMISSIONS

Emissions from tire manufacturing originate from two generd sources: (1) the rubber compounds themsdlves; and (2)
solvents used for cement, inks, or lubrication. The emissions from these two generd sources include both PMHAP and
VOHAP.

4.1 Particulate Emissons

Particulate emissons occur primarily from mixing and grinding. Particulate emissons have been identified in the milling
process, however the quantity of these emissions gppear to be smdl. Additiond review of the emissons of particulate a milling
will be done. Typicd controls of particulate emissions include cyclones, fabric filters, settling chambers, mist diminators, wet
scrubbers, and dectrodtatic precipitators (ESP). Of these, fabric filters are predominately indtalled a most facilities and have
the highest control efficiency (98 - 99.9 percent) of the devices listed 4> One rubber tire manufacturing facility has been
identified that currently controls particulate emissions (i.e,, the State of Virginia has characterized the emissons as particul ates,
however the emissons may be condensable semi-volatiles) from some of its curing lineswith ESP. Thisfacility dedresto
discontinue the use of the ESP on their curing process units and has requested the State air pollution control agency to revise
ther air permit to remove the condition requiring their use.

Limited quantitative datais currently available regarding particulate emissions from rubber tire production. Inresponseto a
need for documented emission factors (EF) for the rubber industry, the RMA developed EF for the commonly used rubber
manufacturing processes and rubber compounds, including tire manufacture. These EF, currently being considered by the EPA
for induson in AP-42, include EF for metds and particulate maiter for mixing and compounding, extruding, and grinding
operations. The RMA indicates that metals are expected to be emitted in the mixing process, however, andytica resultson
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extruder emissons indicated that the metal emissons detected may be within the margin of error for the anaytica
methodology. 2

Based on the currently available dataiit is not possible to conclusvely sate thet tota particulate matter serves asardiable
surrogate for HAP emissions, or to accurately quantify particulate emissons for a rubber tire manufacturing facility. However,
based on the fact that (1) particulate emissons are currently controlled from mixing, emissions that may be associated with the
mixing unit from milling or pelletizing, grinding, and in one case, curing operations, (2) the RMA has developed EF for
particulate emissons as well as metds, and (3) the RMA expects metds to be detected in the particulate matter from mixing
operations, the EPA believes that it is necessary and prudent to further investigate particulate emissons from tire manufacturing.

Asareault of the limited availlability of information regarding particulate emissons from tire manufacturing, the remainder of
this chapter will address VOHAP emissions. However, particulate emissions will be addressed in chapter 5.0, Existing Industry
Emisson Controls, of this document.

4.2 VOHAP Emissons

VOHAP emissons from rubber tire manufacturing originate from three genera processes: (1) the mixing and milling of
rubber compounds, where these compounds are manipulated and generate heet; (2) the incorporation of solvent and cementing
liquids on components for tire building, such as beads, undertreads, and sidewalls, and the use of solventsin lubricating the
green tire; and, (3) curring.
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The emissions from rubber compounds were quantified by a 1994 study commissioned by the RMA.6 That study
identified and reported probable air emissions of the 188 HAP listed in Title 111 of the Clean Air Act asamended in 1990. The
RMA dso established EF for the seven most common rubber compounds used in the manufacture of dl types and Szes of
rubber tires. These emissions arise chiefly from inherent constituents of rubber and other solids used to produce tires. Prior to
this sudly little data from quantification of emissons from rubber compounds and processes in tire manufacturing were available.
The study concentrated on rubber compounds and did not include other solvent use (e.g., solvents contained in cement).

Solvent emissions are primarily from cementing formulations and lubricants such as mold release agents. Additiona
emission aress are bead dipping, find repair, and puncture sedant operations. They vary among facilities because of different
techniques used by different manufacturers. Even within asingle manufacturer, different facilities may have substantidly different
solvent use because of the type or Size of tire produced, and differencesin equipment and work practices. Because these work
practices are Ste-specific and usudly regarded as proprietary, the RMA study could not individualy account for them.

Tota emissons for tire manufacturing are becoming available as aresult of the recent availability of better EF from the
RMA aswdl asthe greater detail required by Title V permit applications. It gppears that al high volume producers of
passenger and light duty truck radia tires examined to date are mgjor sources with respect to HAP emissions based on
potentid to emit after control, and would be mgor sources even if that determination were based on actud emissons. Although
high volume producers of passenger and light duty truck tires gppear to be mgor with respect to HAP emissions, the weight of
rubber produced has a better correlation with mgor status than does the number, or type, of tires produced. For example, the
production of “off-road” tires, though low in number, uses alarge mass of rubber and may result in mgor source level HAP
emissons,

421 Data Available for Quantification of VOHAP Emissions
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Because rubber tire manufacturing has such a broad affected community, it is desirable to estimate VOHAP emissions from
rubber tire manufacturing facilities usng a common denominator. This document estimates VOHAP emissions on a pound of
HAP emitted per pound of rubber processed basis. Many standards, including the NSPS for tire manufacturing, are expressed
in units of “pollutant mass per item produced.” Wide agreement on the weight of a standard tire and the amount of rubber in
that tire renders these two emission estimation methods for the production of passenger tires equivaent. However, astandard
VOHAP emission per tireis not applicable when assessing dl facilities
(i.e,, those that manufacture products other than passenger and light duty truck tires) in the category.

The RMA deveoped EF for estimating HAP emissions from rubber compounds on a pound HAP emitted per pound
rubber processed basis from the tire manufacturing process. These factors can be used in awide range of facilities, snce
rubber compounds in use are limited and relatively homogenous across the industry. However, because cement formulation
and use, and therefore VOC and VOHAP emissions from cementing, vary widdly among facilities, specific and totd VOHAP
emissions from solvent and cement use in a rubber tire manufacturing facility have traditionally been cdculated by mass baance.
Also, cement formulation and use is congdered to be proprietary information by most tire manufacturers, and thusis available
only on aconfidentid basis.

Egtimation of emissons for each process requirestwo steps. Thefirst sep isto use the RMA EF for caculating VOHAP
emissions from rubber compounds for each unit process. The second step is to gpply mass ba ance techniques for solvent use
at each unit process. The sum of these two steps for a given unit process yidds the total VOHAP emissons for that process.
Much of the data for this approach may not be recorded on a process unit basis or is considered by the industry to be
proprietary and thus are not readily avallable. Therefore, for the purpose of this document, emissions from each process unit
were estimated usng amode facility designed based on currently available information and engineering judgement.
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Recently avalable Title V permit gpplications for rubber tire manufacturing facilities provide maximum potentia throughput
vaues for specific process units. Because most rubber tire manufacturing facilities operate continuoudy, potentia throughput is
approximately equd to actud throughput. Therefore permit data can be used in conjunction with engineering judgement to
dlocate VOHAP emissons to specific process units. To caculate EF for arubber tire manufacturing facility, amodel facility
was developed usng thisinformation. This modd facility was then used in conjunction with the RMA-developed EF to develop
facility-wide VOHAP EF (see section 4.2.3, Derivation of VOHAP EF Using aModd Facility and EF Developed by the
RMA, of this document).

4.2.2 Derivation of VOHAP Emission Factors Based on Reported Emissons at Two Rubber Tire Production Facilities

Available VOHAP emission inventories from rubber tire manufacturing facilities were reviewed for the purpose of
developing emissonsfactors. Two facilities with the most current emission inventories, referred to as Facilities A and B in this
document, were identified.4 These emission inventories were used because: (1) more complete data were available for them
than for other facilities; (2) the EPA has recently surveyed them; and (3) one facility has aggressively reduced VOHAP
emissons through reformulation and process changes, while the other facility has been less aggressive in VOHARP reduction.
Both facilities manufacture passenger and light duty truck tires.

The VOHAP emissons from al solvents and cements used in tire building, cleaning, and repair are available from the
emissons inventories of Facilities A and B. Facility A reported that 48.0 tons of VOHAP were emitted in 1997, and 58,600
tires were produced per day for 311 days, for an average 0.000212 pounds VOHAP emitted per pound rubber processed.
The average tire produced at Facility A in 1997 contained 24.9 pounds rubber.” Facility B indicated 182 tons of VOHAP
were emitted in 1996, and 36,700 tires were produced per day for 354 days for an average of 0.00152 pounds VOHAP

Drtffs tDBSoETRRINt
Dpd\NotCidia eoforQdict e
Junmet 4,19988 30



emitted per pound rubber processed. The average tire produced at Facility A in 1996 contained 18.4 pounds rubber.8 Table
4 summarizes the VOHAP emissions from Facilities A and B.

4.2.3 Derivation of VOHAP Emisson Factors Using aModd Facility and Emission Factors Developed by the RMA

The RMA developed EF for VOHAP emissions on a pound HAP emitted per pound rubber processed basis. The EF are
associated with specific process units in tire manufacturing. With the RMA-developed EF as abasis, EF for predicting
emissions from an entire rubber tire production facility were developed by estimating VOHAP emissions from each process
unit. Two steps were involved in estimating the VOHAP emissons from each process unit. Firgt, the RMA EF for VOHAP
were gpplied to the mass of rubber processed by each process unit. Second, the amount of total solvent emissions from each
process unit resulting from cementing where solvent VOHARP is present was estimated.

According to the results of the RMA testing no VOHAP emissions from the cementing operation conducted at atire
manufacturing facility were specifically identified or accounted for in the EF.6 The EF are conservative representations of
VOHAP emissions from rubber compounds done. Thus, it is reasonable to assume that the VOC (and associated HAP
component) emissions from cementing or solvent used in tire building are atributable solely to cement solvents. Another
process unit where emissons
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TABLE 4. DERIVED VOHAP EMISSION FACTORS BASED ON REPORTED
EMISSIONS FROM TWO
PASSENGER AND LIGHT DUTY TRUCK TIRE PRODUCTION FACILITIES

Fecility Tiresperday Days Tires per year TonsVOHAP Poundsrubber Pounds'
reported in per tire per pour
1994

A 58,600 311 18,200,000 48.0 24.9 0.00021

B 36,700 354 13,000,000 182 18.4 0.0015z

Average 0.0008¢

NOTE: Theinformation on these facilitieswas relatively available and provide a
bas's andyses gpplicable to the whole source category on a pounds of VOHAP
emitted per pound of rubber processed. This P-MACT document does not intend to
suggest that production of tires other than passenger and light duty truck tires have
gmilar emissons on a process bas's accounting.
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arisng from solvent in cement are expected is molding and curing. No adequate database characterizing cement use by
process unit currently exists.9 Solvents used in rubber tire manufacturing are primarily associated with cementing and tire
building. Othersare used in bead dipping operations and in fina repair. Traditiondly, al solvents have been assumed to be
emitted (100 percent) to the atmosphere for purposes of State permitting and emission inventories. Therefore, for this
andys's, engineering judgement was used for characterizing cement and other solvent usein amodd facility. Technicd data
developed for use in the modd facility are detailed in the following sections.

It should be noted that only process units downstream of cement solvent introduction will have emissions arising from
cementing and solvent gpplication (e.g., bead dipping). For example the mixers, used in a process prior to cementing, have
no emissions associated with solventsin cement. Also noted isthat the RMA VOHAP EF for curing may include emissions
associated with the cement solvent bound to the rubber. The RMA speculates that 8 percent of added solvent in the plant is
absorbed in the non-cured rubber. Thus this quantity of solvent may be available for release during curing).

4.2.3.1 Allocation of Cement Solvent Emisdons from Process Units

Many of the process units following the gpplication of cements and other process solvents will have VOHAP emissons as
aresult. Inthe absence of an adequate database for the apportioning of cement solvent VOHARP emissions by process unit,
the RMA has provided dlocation estimates for cement solvent emissions. These estimates are based on information gained
asareault of previous studies and further refined by the RMA. Approximately 80% of the cement solvent is emitted during
the cementing process, 12% of the cement solvent is emitted during the time the component is being transferred to tire
assembly and during the tire assembly processitself, and the remaining 8% of the cement solvent becomes absorbed into the
rubber tire component and may not be emitted for periods exceeding 24 hours.2:10 These solvent emissions alocations
represent atypicd tire facility and may vary among facilities due to process differences. To account for the potential cement

Draft Document
Do Not Cite or Quote
June 4, 1998 33



solvent emissonsin this P-MACT analyss, the EPA assumed that 80% of the cement solvent is emitted during the cementing
process, 12% of the cement solvent is emitted during the tire building process, and 8% of the cement solvent is emitted during
the curing process.

All tire building stations in the industry have solvent gpplication capability and availability. Additiond solvent use (and
emissions) for temporary tire component adhesion during tire building is afunction of the type of tire being produced and the
tire production company. For example, off road tires require asignificant buildup of rubber components (e.g., up to 2 tons of
rubber) and aso require the most manud labor to congtruct. Thus the additional time and number of components required
during the tire building operation necessitates increased solvent and cement use during the tire building process.

4.2.3.2 Cament Formulation

The VOHAP content of cement used in tire manufacturing has decreased over time. In addition, the tire manufacturing
industry hasindicated that tire manufacturing processes are, in large part, proprietary in nature. In particular, different
companies use different formulas in the manufacture of tires. Types and quantities of materids, including solvents, vary, and
are closaly-guarded trade secrets. The basic cement formulation may vary among companies and facilities, however the basic
generic form of the compound is alow solids naptha-butyl-toluene type cement. In some instances the individual company or
facility has taken aggressive steps to iminate HAP solvents or substitute non-HAP solvents for HAP solvents in the cement,
or have iminated certain cementing operations. Given the proprietary nature of specific plant or company cement/solvent
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formulations, they are not currently available to the EPA. To account for VOHAP emissions due to cementing it was
necessary to estimate a cement formulation for usein the model facility based on available information.

The most recent available data on cement formulation was supplied by Facilities A and B. The cement used at Facility A
is gpproximately 90% volatiles by weight. However the cement has been reformulated to replace HAP with non-HAP, thus
eliminating potentid HAP emissons. The cement used a Facility B is 90.5% volatiles by weight, and has an overal VOHAP
content of 39.5%. Thusthe HAP content of Facility B's cement is approximately 43.6% (39.5% divided by 90.5%).

The EPA redizes that many facilities within the tire manufacturing industry have reformulated cement to replace VOHAP
solvents with non-HAP solvents. The EPA has aso been advised by industry representatives that cement VOHAP content
may range from 0% to 90%, depending on the tire company or manufacturing plant in question. However, Snce that
reformulation datais not currently available to the EPA, and cement VOHARP content may be as high as 90%, for the
purpose of this P-MACT document the vaue for VOHARP content in the cement solvent that will be used is 90%. When
more current data becomes available, the EPA will consider revising this vaue.

4.2.3.3 Cament Use

Cement useis needed in conjunction with cement VOHAP content to determine VOHAP emissions by mass balance.
The most recent available data on cement use was reported by Facility B. The annua cement use reported by facility B in
1996 (rounded to three significant figures) was 506,000 pounds from the production of 36,700 tires per day, 354 days per
year, or 0.0389 pounds cement per tire. Using the cement use per tire vaue from Feacility B and the model facility'stire
production of 40,000 tires per year, 360 days per year, the annua cement use for the model facility is calculated to be
560,000 pounds cement per year.
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4.2.3.4 Edimated VOHAP Emissons from aModd Tire Production Facility

Tables 5, 6, 7, and 8 show the uncontrolled VOHAP emissions from amode tire production facility, usng mean and
maximum RMA EF, respectively. These figures assume afacility
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TABLES5. EMISSIONS ESTIMATES FOR VOHAP FROM CEMENT AND RUBBER COMPOUNDS. MEAN
RMA TIRE COMPOUND EMISSION FACTORS AND HOT EXTRUSION
Rubber Processed RMA Organic

Process Unit

Mixing
Milling
Extruson
Cdendering
Cementing
Building
Curing

FHnishing

Draft Docunent

(million b2

324
648D
194C
130d
324
324
324

3.24¢

Do Not Cite or Quote

June 4, 1998

HAP Factor (Ib
HAP/Ib rubber)
3.60E-05
1.75E-05
2.01E-05
5.11E-05
0.00E+00
0.00E+00
7.05E-05

1.12E-03

VOHAP Cement Used
Emitted from (Ib/yr)f
Rubber
(Ib)
11,700 0
11,300 0
3,900 0
6,640 0
0 560,0009:N)(i)
0 o]
22,800 o]
3,630 0
37

VOHAP
Emitted from
Cement
(Ib)k

0

0

0

0

403,000
60,500

40,300

0

Totd
VOHAP
Emitted

(Ibfyr)
11,700
11,300
3,900
6,640
403,000
60,500
63,100

3,630

Totd VOHAP
Emitted
(tonglyr)

5.9

5.7

2.0

3.3

202.0

30.3

31.6



Tota 60,000 504,000 564,000 283.0
a- Assumes 22.5 Ibs. rubber/tire, 40,000 tires/year, and 360 days/year operation.
b - Assumes 2 passes through the milling unit.

C - Assumes 60% of the rubber is extruded into treads.

d - Assumes 40% of the rubber is calendered into ply.

e- Assumes a 1% finishing loss.

f - Cement use is derived from cement use reported by Fecility B.

g - All cement is gpplied in the cementing process.

h - Assumes 80% of the cement solvent gpplied is emitted a the cementing process.
I - Assumes 12% of the cement solvent gpplied is emitted at the building process.

J - Assumes 8% of the cement solvent gpplied is emitted at the curing process.

k - Assumesthat 90% of the cement solvent emitted is VOHAP.
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TABLE 6. EMISSIONS ESTIMATES FOR VOHAP FROM CEMENT AND RUBBER COMPOUNDS: MAXIMUM

RMA TIRE COMPOUND EMISSION FACTORS AND HOT EXTRUSION
Rubber Processed RMA Organic

Process Unit

Mixing
Milling
Extruson
Cdendering
Cementing
Building
Curing

FHnishing

Draft Docunent

(million b2

324
648D
194C
130d
324
324
324

3.24¢

Do Not Cite or Quote

June 4, 1998

HAP Factor (Ib
HAP/Ib rubber)
5.91E-05
2.53E-05
3.52E-05
8.55E-05
0.00E+00
0.00E+00
1.28E-04

1.12E-03

VOHAP Cement Used
Emitted from (Ib/yr)f
Rubber
(Ib)
19,100 0
16,400 0
6,830 0
11,100 0
0 560,0009:h
0 o]
41,500 o]
3,630 0
39

VOHAP
Emitted from
Cement
(Ib)k

0

0

0

0

403,000
60,500

40,300

0

Totd
VOHAP
Emitted

(Ibfyr)
19,100
16,400
6,830
11,100
403,000
60,500
81,800

3,630

Totd VOHAP
Emitted
(tonglyr)

9.6

8.2

34

5.6

202.0

30.3

40.9



Tota 98,600 504,000 602,000 302.0
a- Assumes 22.5 Ibs. rubber/tire, 40,000 tires/year, and 360 days/year operation.
b - Assumes 2 passes through the milling unit.

C - Assumes 60% of the rubber is extruded into treads.

d - Assumes 40% of the rubber is calendered into ply.

e- Assumes a 1% finishing loss.

f - Cement use is derived from cement use reported by Fecility B.

g - All cement is gpplied in the cementing process.

h - Assumes 80% of the cement solvent gpplied is emitted a the cementing process.
I - Assumes 12% of the cement solvent gpplied is emitted at the building process.

J - Assumes 8% of the cement solvent gpplied is emitted at the curing process.

k - Assumesthat 90% of the cement solvent emitted is VOHAP.
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TABLE 7. EMISSIONS ESTIMATES FOR VOHAP FROM CEMENT AND RUBBER COMPOUNDS. MEAN
UND EMISSION FACTORS AND COLD EXTRUSION
Rubber Processed RMA Organic

RMA TIRE COMPO
Process Unit

Mixing
Milling
Extruson
Cdendering
Cementing
Building
Curing

FHnishing

Draft Docunent

(million b2

324

194C
130d
324
324
324

3.24¢

Do Not Cite or Quote

June 4, 1998

HAP Factor (Ib
HAP/Ib rubber)
3.60E-05
1.75E-05
2.01E-05
5.11E-05
0.00E+00
0.00E+00
7.05E-05

1.12E-03

VOHAP Cement Used
Emitted from (Ib/yr)f
Rubber
(Ib)
11,700 0
0 0
3,900 0
6,640 0
0 560,0009:h
0 o]
22,800 o]
3,630 0
41

VOHAP
Emitted from
Cement
(Ib)k

0

0

0

0

403,000
60,500

40,300

0

Totd
VOHAP
Emitted

(Ibfyr)
11,700
0

3,900
6,640
403,000
60,500
63,100

3,630

Totd VOHAP
Emitted
(tonslyr)

5.9

0.0

20

3.3

202.0

30.3

31.6

1.8



Tota 48,700 504,000 552,000 277.0
a- Assumes 22.5 Ibs. rubber/tire, 40,000 tires/year, and 360 days/year operation.
b - Assumes no milling.

C - Assumes 60% of the rubber is extruded into treads.

d - Assumes 40% of the rubber is calendered into ply.

e- Assumes a 1% finishing loss.

f - Cement use is derived from cement use reported by Fecility B.

g - All cement is gpplied in the cementing process.

h - Assumes 80% of the cement solvent gpplied is emitted a the cementing process.
I - Assumes 12% of the cement solvent gpplied is emitted at the building process.

J - Assumes 8% of the cement solvent gpplied is emitted at the curing process.

k - Assumesthat 90% of the cement solvent emitted is VOHAP.
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TABLE 8. EMISSIONS ESTIMATES FOR VOHAP FROM CEMENT AND RUBBER COMPOUNDS: MAXIMUM
RMA TIRE COMPOUND EMISSION FACTORS AND COLD EXTRUSION

Process Unit Rubber Processed RMA Organic VOHAP CementUsed VOHAP Total Totd VOHAP
(million Ih)2 HAP Factor (Ib Emitted from (I b/yr)f Emitted from VOHAP Emitted
HAP/Ib rubber) Rubber (Ib) Cement Emitted (tonslyr)
(oK (Ibiyr)
Mixing 324 5.91E-05 19,100 0 0 19,100 9.6
Milling ob 2.53E-05 0 0 0 0 0.0
Extrusion 194C 3.52E-05 6,830 0 0 6,830 34
Cdendering 130d 8.55E-05 11,100 0 0 11,100 5.6
Cementing 324 0.00E+00 0 560,0009:n 403,000 403,000 202.0
Building 324 0.00E+00 0 ol 60,500 60,500 30.3
Curing 324 1.28E-04 41,500 al 40,300 81,800 40.9
Fnishing 3.24¢ 1.12E-03 3,630 0 0 3,630 1.8
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Total 504,000 586,000 294.0
a- Assumes 22.5 Ibs. rubber/tire, 40,000 tires/year, and 360 days/year operation.
b - Assumes no milling.

C - Assumes 60% of the rubber is extruded into treads.

d - Assumes 40% of the rubber is calendered into ply.

e- Assumes a 1% finishing loss.

f - Cement use is derived from cement use reported by Fecility B.

g - All cement is gpplied in the cementing process.

h - Assumes 80% of the cement solvent gpplied is emitted a the cementing process.
I - Assumes 12% of the cement solvent gpplied is emitted at the building process.

J - Assumes 8% of the cement solvent gpplied is emitted at the curing process.

k - Assumesthat 90% of the cement solvent emitted is VOHAP.
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produces 40,000 tires per day, 360 days per year, atire weight of 25 pounds with 22.5 pounds rubber, and that 60 percent
of the rubber is extruded into treads while 40 percent is calendered into ply.11 Grinding losses are assumed

to be one percent. Emissions from bead coating and mold release are considered negligible due to the adoption of VOHAP-
free substances for those operations. Emissions from finishing

and painting for the model plants are included in the data for cementing. Both bead coating and finishing may be added to this
andysisif future dataindicates. Adhesives are not gpplied at curing, but cement solvent from prior process unitsis
evaporated there by eevated temperatures. Two passes through awarm-up mill are assumed for hot extruson, and no
milling is assumed for cold extrusion.

4.2.4 Summary of Emisson Edimation Factors

Table 9 digolays the VOHAP emission estimation factors for determining VOHAP emissions from rubber tire
manufacturing facilities in pounds VOHAP emitted per pound of rubber processed. The EF derived from reported VOHAP
emissons were based on VOHAP emissons reported by facilities A and B. The mean and maximum EF were derived using
process unit EF developed by the RMA in conjunction with amodel hot extruder facility developed based largely on
engineering judgement. Mass balance was used to account for cement-related solvent emissons. A hot extruder was
selected for this modd facility because, compared to cold extrusion, hot extrusion involves one or more milling steps prior to
extruson, and thismilling is a source of VOHAP emissons. Therefore, the selection of ahot extruder provides amore
consarvative estimate of emissons. In the absence of better available information, these EF would
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TABLE9. ESTIMATED VOHAP EMISSION FACTORS FOR RUBBER TIRE PRODUCTION FACILITIES

Data Source VOHAP emitted
(Ib VOHAP/Ib rubber)
Emission factor derived from 0.000866
emissions inventories reported by Facilities A and
Ba
Emisson factor derived usnga modd hot 0.00174

extrusion facility
and mean process
unit emission
factors developed
by the RMAD

Emission factor derived usnga modd hot 0.00186

extrugon facility
and maximum
process unit
emisson factors
developed by the
RMAD

a- Derived from emissionsinventory datafor Fecilities A (1997 data) and B (1996 data).
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b- Derived from RMA process unit emisson factors gpplied to amodd hot extrusion facility developed based largely on
engineering judgement.
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be used to determine if a rubber tire production facility meets the criteria of amaor source.
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5.0 EXISTING INDUSTRY EMISSION CONTROLS

The exigting control devices in the rubber tire manufacturing industry were typicdly ingdled to control criteria pollutants or
for nuisance abatement. The remova efficiencies described in this document are typica for totd particulate or volatile organic
compounds (VOC), and may differ for the control of HAP.

5.1 PMHAP Emisson Controls

Emission controls for particulate emissons include cyclones, fabric filters, settling chambers, mist diminators, wet
scrubbers, and ESP. Fabric filters are predominately ingtalled on the mixers, and fabric filters, wet scrubbers, and cyclones
areingaled on grinding operations. One rubber tire manufacturing facility has been identified that currently controls
particulate emissons (i.e,, the State of Virginia has characterized the emissons as particulates, however the emissons may be
condensable semi-volatiles) from some of its curing lines with dectrogtatic precipitators (ESP).

Particulate matter HAP are associated primarily with the chemica make up of the rubber compound. Individud PMHAP
may be associated with the compound and mixing process, however thisis not the case for grinding operations from which
particulate matter would be cured rubber matter. Individuad PMHAP released at grinding should not be encountered.

5.2 VOHAP Emisson Controls

Since the publication of the NSPS, the rubber tire manufacturing industry has made significant advancesin lowering
VOHAP emission by reformulating cement to substitute HAP solvents with non-HAP solvents, reducing solvent use, and
minimizing the number of tire components that are cemented and the tire component area on which cement is applied. For
example, some facilities have ceased cementing undertread, tread ends, and Sdewdls. Complete cement imination or
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solvent reformuletion (i.e., subgtituting a non-HAP for aHAP, for example hexal for hexane) would result in the eimination of
100 percent of VOHAP emissions from cementing, but no reduction of VOHAP emissions from rubber compounds.

Emission reduction controls for VOHAP exhibited in the rubber tire manufacturing industry include catalytic and thermd
incinerators (primarily associated with tread end, sdewall, and undertread cementing operations) and solvent
reformulation/elimination. In addition, one tire manufacturing facility has been identified that operates a puncture sedant line.
This facility controls VOHAP emissions from the puncture sedlant process with a permanent total enclosure vented to carbon
adsorbers.

53 MACT Hoor

The EPA has initialy identified 43 rubber tire manufacturing fadilities in the United States2 Section 112 of the Act
provides that the MACT floor for existing sources shdl be no less stringent than the level of HAP reduction corresponding to
the average of the best performing 12 percent of potentially affected sources. Twelve percent of 43 is5.16, so for the
purpose of this P-MACT, the MACT floor is consdered to be the five best performing sources. Section 112 of the Act
provides that the MACT floor for new sources shdl be no less stringent than the level of HAP reduction corresponding to the
best controlled smilar source.

The MACT floor is based on information avallable to the EPA Adminidrator. To date, information has been gathered from
the RMA, Statefiles, exidting literature, Ste vidts to rubber tire manufacturing facilities (passenger and light duty truck,
arcrdft, large off-road, and heavy truck tire facilities), and HAP emissions inventories from rubber tire manufacturing facilities.
Thisinformation has been used to characterize the indudtry asit exists today and to make a preiminary estimate of the MACT
floor.
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The EPA has structured the MACT floor determinations in this P-MACT document to specify emissions control
technologies and emissons reduction efficiencies for individua process units within the tire manufacturing industry. In
addition, the EPA is congdering providing tire manufacturing facilities the opportunity to achieve an dternative facility-wide
emission standard like that contained and offered in NSPS Subpart BBB.  Such areduction would likely be written in terms
of mass of emission per pound of rubber compound processed (see section 7.6, Alternative Emission Standard, of this
document).

5.3.1 MACT Foor for PMHAP

Based on information currently available to the EPA, the five best performing facilities have fabric filter baghouses
ingtdled to control particulate emissons from the mixing and grinding process units. These filters have been reported to have
emission reduction efficiencies of 98 - 99.9 percent for particulates?° The RMA has indicated that they believe that avery
efficient baghouse may be able to achieve 99% emissons reduction a one type of tire manufacturing plant, but different
conditions a another plant may cause the emissions reduction efficiency to be lower, athough a specific emissions reduction
efficiency was not stated.2 In addition, the RMA hasindicated that the quantity and characteristics of emissions from the
grinding process units vary, depending on process differences such as the type of equipment used, the speed of the grinder,
and the texture of the grinding medium. Also, the RMA has suggested that the grinding process units may be inggnificant
sources for HAP emissions.2 The EPA considers that awell designed baghouse control is capable of achieving 98 plus
percent removal efficiency or particulate reductions by weight.

The apparent MACT floor for new and existing magjor sources of PMHAP would appear to be the equivaent of
fabric filter add-on controls for the mixing and compounding process units. Although the level of control achieved by fabric
filters have not been determined, it is possble to accurately determine the leve of control that can reasonably be achieved by
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the fabric filter baghouses controlling the mixing and compounding process units. Further, it is possble to determine if the
particulate emissions are representative of HAP emissions. The identification of this control application indicates thet the
systems are currently ingtalled on the mixing and compounding aress at tire facilities. Design and testing information could be
meade available to show the current reduction of particulates. Observations and discussons with the facility personnd indicate
that these controls are the control of choice and subsequent information is forth coming. The logica gpproach isto assume
that HAP particulates are associated with compounding and released during the mixing. Section 7.3, Particulate Emissions, of
this document identifies and further discusses the issues and uncertainties associated with particulate emissions from tire
manufacture.

One rubber tire manufacturing facility has been identified that currently controls particulate emissions from some of its
curing lineswith ESP. Initid diagnostic tests, conducted to support State Title V' permitting, were performed by the facility
for the purpose of proving that the ESP were not necessary for controlling PM from the curing processin order to meet a
State minor modification emission level for PM-10. The results of these tests were variable, indicating the control efficiency
of the ESP between 0% and 60%.2 Additional testing has been discussed by the company and the State of Virginiato
asss PM emissions for permitting requirements.

Since only one known tire manufacturing facility hasingtaled ESP for controlling particulate emissons on the curing
units, the effectiveness of that control is limited, and the possibility that in the near-term the State may dlowed the facility to
discontinue use of the ESP, the EPA bdieves that it is not prudent to consder these controlsin the P-MACT floor
development at thistime. However, the EPA will continue to assess this Stuation and, if the ESP are determined to be
effective a PM (and subsequently PMHAP fractions) remova, will consider them in the MACT floor devel opment.
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5.3.2 MACT Hoor for VOHAP

Of the VOHAP sources, only the cementing operations (undertread, sidewall, bead preparation, and tread
cementing) and the puncture sedlant line are controlled by add-on control devices. The sngle existing puncture sedant lineis
controlled by a carbon adsorber operating at 93 percent capture and removal efficiency.4 Cementing operations are
controlled by incinerators at five facilities. At least two of these five cementing operations are controlled by totaly enclosed
inci neratozrls These incinerators have been reported to have emission reduction efficiencies of greater than 95 percent for
VOHAP.

The RMA hasindicated that the best designed enclosure will only capture gpproximately 75% of the totd VOHAP
that are being voldtilized from the cementing operation. Thisis predicated on the fact that only a portion of the cement
gpplied is emitted at the cementing operation (80 percent). The remainder is emitted after the cemented rubber compound
leaves the cementing operation and thus is not available for capture by the enclosure2 Based on the RMA's estimates, it
appears that enclosures around the cementing operations are capable of a 95% capture efficiency (i.e., of 100% of the
solvent emitted as aresult of cementing, 80% of the totdl is emitted a the cementing operations, of which 75% of thetotd is
captured, and 20% of the totd is emitted after cementing, leaving only 5% unaccounted for which is assumed to be logt at the
cementing operations). The observed closures and vapor collection systems gppear to be achievable of a high degree of
capture for the available VOC and associated HAP fraction.#4 Thus, the current overall VOHAP remova efficiency is
approximately 90%, derived by multiplying the 95% capture efficiency by the 95% emissions reduction efficiency of an
incinerator.

In addition, one rubber tire manufacturing facility has been identified that has reformulated its cement to iminate
HAP, thus achieving a 100% emission reduction efficiency from cementing operations.
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Based on information currently available to the EPA, the MACT floor for existing mgor sources of VOHAP would
be the average of the top five best controlled sources. The top five best controlled sources identified to date include four
facilities that incinerate the emissons from their cementing process (90 percent overal emission reduction efficiency), and one
facility that has reformulated their cement to diminate the use of HAP (100 percent emission reduction efficiency). The
average emisson reduction efficiency of these top five facilitiesis 92 percent. Thus, the MACT floor for existing mgor
sources of VOHAP would appear to be the equivaent of a VOHAP emissions reduction efficiency of 92 percent. The
MACT floor for new mgor sources of VOHAP would gppear to be the equivalent of reformulation of cement to diminate
the use of HAP, and would achieve a 100 percent dimination of VOHAP emissons.

However, the RMA has indicated that cement reformulation may not be an acceptable method of HAP control in the
rubber tire manufacturing industry, due to product and proprietary concerns (see section 7.4, Cement Reformulation or
Elimination, of this document). Based on these concernsidentified by the RMA, the EPA intends to investigate further the
potential of cement reformulation or eimination as a method of HAP emissions control before making afind MACT floor
determination for existing and new sources of VOHAP. However, the EPA does not intend to eiminate the possibility of
cement reformulation or dimination from congderation.
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6.0 IMPLEMENTATION
6.1 Smdl Busness Condderaions

No tire manufacturers that meet the applicable definition of smal businesses are known to exist. If they did, they
would not likely be mgor with respect to HAP emissions. Therefore smal business consderations do not gpply.

6.2 Cross-Media Impacts

Cross-mediaimpacts from incinerators include the possible formation of nitrogen oxides and other pollutants. Cross
mediaimpacts of wet scrubbers include the production of wastewater. Of the available control srategies, only solvent
elimination is entirely without cross-media impact.

6.3 Generd P-MACT Implementation Provisons

The generd P-MACT implementation provisons are to follow 40 CFR Part 63, Subpart A (Generd Provisions for
the Clean Air Act, section 112). A brief, generd summary of these provisons are provided in Table 10.
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TABLE 10. GENERAL NOTIFICATION AND OPERATION MONITORING
Activity General Requirements

Recordkeeping Records may be maintained electronically, in hard copy, or by another method
approved by the permitting agency.

Maintain records on-site for two years, and readily retrievable (i.e., accessible
within 24 hours) for a period of five years.

Submit verification that the technology isinstalled and is operating properly (e.g.,
monitoring data, calibration checks, start-up, shutdown, and malfunction records).

Reportin Initial notification that afacility is affected by thisruleto the Title V permitting
g
agency.

Permit application submittal or modification.
Construction/reconstruction reports.

Initial notification of compliance status.
Source test reports.

Notification of violations/exceedances.
Start-up, shutdown, and malfunction reports.

Notification of compliance status, including report of HAP emissions.
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Monitoring of operations Submittal of monitoring plan.
Continuously monitor performance of emission status during operation - facility
establishes monitoring plan in accordance with general guidelines.

Compliance period Continuous unless exempted periods of performance

7.0 ISSUES AND UNCERTAINTIES

Determination of P-MACT is based on information currently available to the EPA. The process of developing
P-MACT inherently identifies areas where additiona information or review is needed. Asareault, the conclusons dravn
inthe P-MACT document may change as more information is gathered or existing information is updated. The purpose
of this chapter isto identify these areas of uncertainty. State and local agencies pursuing individua permitting actions or
regulatory agendas should be aware of the following questions and concerns that the EPA may resolve during the course
of the NESHAP MACT development. Users are requested to contact the Agency to discuss additiona information.

The EPA, with input from the RMA, has identified severd issues and uncertainties associated with HAP emissons
and control from tire manufacturing. The following sections describe these issues and uncertainties. The EPA is
requesting reviewers of this document to provide information on the issues and uncertainties identified in this chapter.
Further, the EPA is requesting any additional/available technical documentation and information on controls identified for
the various processes associated with tire manufacturing in general and passenger and light duty truck tire manufacture
specificaly, and their gpplicability to other types of tire manufacture (e.g., farm equipment, earthmover, motorcycle,
aircraft, etc.).

Draft Document
Do Not Cite or Quote
June 4, 1998 57



7.1 Basis of Data Used for the P-MACT

The data used as the basis for this P-MACT were primarily obtained from active RMA passenger and light duty
truck tire manufacturing facilities. Although this information may be applicable to the emissions of HAP from the rubber
compound used in dl types of tire manufacture, information has not been made available to the EPA that would indicate
otherwise. Further investigation (e.g., demongtration and or documentation of quantitative compounding differences
compromising the gpplicability of the proposed AP-42 EF for Rubber Manufacturing) into emissons from other types of
tire manufacture is necessary before rejection and adoption of a series of EF can be positively concluded.

In addition, it islikely that the information presented in this document will not accurately address type and quantity of
HAP emissions from cementing associated with the manufacture of other types of tires. Further information is necessary
to completely address these HAP emissions from cementing.

7.2 Source Subcategorization

Source subcategorization may be consdered by the EPA when types of emissions and/or operations make use of the
same air pollution control technology infeasible. If agiven control dternative is not appropriate for al sourcesin a source
category, it is an indication that subcategorization may be needed. The EPA has not made afind decison on the
subcategorization of the rubber tire manufacturing source category. However, certain operations have been identified that
may be consdered for subcategorization.

The rubber tire MACT standard must consider the potentid for industry outsourcing or “hub” supply facility
operaions. Specificdly, the MACT gpplicability and affected source definition would gpply to “magor” facilities or
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processes that may have been traditionaly located on the same contiguous Site but are now or may be separate sites, or
whose products are used primarily in the production of rubber tires. Examples of such facilities include the mixing and
compounding of rubber a a separate location and shipment of

the compound to a non-contiguous location for use, tire cord manufacture, and inner tube manufacture. The EPA will
address these facilities, and potentialy other off dte related component processing, however the evauation may be limited
to afinding of whether such facilities should be covered under the tire manufacturing standard or another sandard.

In addition, the EPA has identified tire remold (retread) facilities as a candidate for source subcategorization.
Prdiminary information indicates that these facilities are operated in very much the same manner as a tire manufacturing
facility, and have the potentia to be mgor sources of HAP emissons.

The following subsections describe these operations and the issues that may make them candidates for
subcategorization.

7.2.1 Tire Cord Manufacturing

The EPA has concluded that the manufacture of tire cord is an integrd part of tire manufacturing, and may be
sgnificant sources of HAP emissons. Thus, a prdiminary decision had been made within the EPA to include tire cord
manufacturing in the tire manufacturing source category. Sufficient information to characterize HAP emissons from tire
cord manufacture is not currently available.

Tire manufacturing facilities ether have their own tire cord manufacturing facilities or another company makesthetire
cord and slisit to them. It is estimated that approximately 90% of tire cord manufacturing is owned by tire
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companies11 Further, it is believed that tire cord manufacturing facilities make only tire cord, rather than making tire
cord in addition to other products.

The RMA hasindicated that in some tire manufacturing facilities, the tire cord is coated in-house a the tire
manufacturer prior to calendering.12 The only emissions from calendering a atire manufacturing fadility is from the
rubber compound. However, if the cord is aso coated in atire manufacturing facility, there would likely be emissions
from the tire cord web coating process associated with the generic resorcinol-forma dehyde liquid.

To accurately characterize emissons from tire cord manufacturing, the RMA is preparing a questionnaire for tire cord
manufacturing facilities. Upon completion of the questionnaire, they will send it to tire cord manufacturing facilities, and
provide the results to the EPA.

7.2.2 Off-Site Rubber Compound Mixing

Off-gte rubber compound mixing refers to facilities that mix rubber compound for tire manufacturing that are not
located at the tire manufacturer. Some off-gite facilities exist that are mgjor sources and only mix rubber compound for
tire manufacturing for alimited time (e.g., gpoproximately 10% of the time) on aregular basis. Other off-dte facilities exist
that produce engineered rubber products not associated with tire manufacture. However, if atire manufacturing facility
experiences a problem with their mixing operations they may request the engineered rubber products facility to mix a
batch or so of rubber compound for use in tire manufacturing. This occurs occasondly, not on aregular basis.

Facilities that mix rubber compound for the sole purpose of providing rubber compound for tire manufacture would
be included in the tire manufacturing standard. Facilities that only mix rubber compound for tire manufacture some of the

Draft Document
Do Not Cite or Quote
June 4, 1998 60



time must be evauated to determine if and how they will be included. For example, afacility that rubber-coats meta
parts may be subject to another standard, and the compound mixing process may or may not be specificdly cited asa
controlled point. Thus, if the facility occasondly mixes rubber compound for atire production facility, the rubber
compound mixing operation may not be regulated for HAP emissions. Therefore the operations that mix rubber for the
purpose of tire manufacture, regardiess of the Sze of the mixing operation, must be evauated during the tire manufacturing
standard devel opment process.

7.2.3 Tire Retread Facilities

There are two types of tire remold or retread facilities: those that nake
only stock, and those that put the stock around the re-ground tire carcass. The
facilities that put stock around a re-ground tire carcass are smaller facilities
and the RVA believes that they are not |ikely major sources.

During the EPA's initial data gathering effort, a tire retread facility was
identified that was a nmmjor source. The Toxic Rel ease Inventory (TRI)
reported 414 tons of HAP released to the air by the tire manufacturer
industry in 1994. O the total HAP rel eased, 43 percent was nethyl
chl oroform (178 tons), and 29 percent was toluene. Bandag,
| ncorporated's Chino, California plant, a manufacturer of recapping
material, accounted for 30 percent of the HAP emtted by this source
category (125 tons). More recent information indicates that Bandag's
Chi no plant refornulated their cenent and repl aced the use of nethyl
chloroformw th a non HAP sol vent (heptane), effective August 31, 1995,
thus elim nating nmethyl chloroformemssions fromcenenting (in addition,
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the plant enploys a regenerative thernmal oxidizer to control heptane

em ssions). Further, representatives of the facility state that although

their pre-cured tread plants are sources of HAP em ssions, they are not

maj or sources. 13 However, the EPA believes that there is a question whether
tire retread facilities exist that are major sources and intends to include them
in the source category for further investigation.

7.2.4 Inner Tube Manufacturing

The RMA does not believe inner tubes are part of a tire, but rather are
finished products unto thenselves. One instance has been identified where a
tire manufacturing facility also makes inner tubes. Although inner tube
manuf acturing was not included in the NSPS, the EPA is still evaluating whether
the primary product and definition of tire manufacturing and conponents nerits
revision in order to address inner tube production within the tire manufacturing
source category.

7.3 Particul ate Em ssions

Based on the currently available data it is not possible to conclusively state
that particulate matter serves as a reliable indicator (surrogate) for HAP
em ssions, nor is it possible to accurately quantify particulate em ssions from
specific processes within a rubber tire manufacturing facility. However, based
on the fact that (1) particulate em ssions are currently controlled from m xing,
mlling, grinding, and in one case, curing operations; (2) the RVMA has devel oped
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EF for particulate em ssions as well as netals; and (3) the RVA expects netals
to be detected in the particulate matter from m xi ng operations, the EPA
believes that it is necessary and prudent to further investigate particul ate
em ssions fromtire manufacturing.

7.3.1 Particulate Em ssions fromTire Curing Operations

The EPA has identified one rubber tire manufacturing facility in the State of
Virginia that currently controls particulate em ssions fromsonme of its curing
lines with ESP. The RMA and the EPA believe that there nmay be volatile and
sem -volatile em ssions fromthe tire curing operations, and is unsure whet her
some of these em ssions could be defined as PM

The RMA conducted an EF study for the rubber industry that included em ssions
froma tire curing press. The constituents emtted to the air fromcuring were
generated through volatilization of materials in the products being cured. The
RVA believes that if PMis present, it is only in the formof semvolatile
resi dues that may condense and form aerosols. During the testing sone of the
sem -volatiles were collected and detected in Method 25A tests, and reported as
em ssions fromcuring. Based on the HAP speciation associated with this EF
study, the sem -volatiles emtted fromcuring were only approxi mately 5% of the
total HAP emtted fromthe curing operation. The RMA indicated that the PM
bei ng released fromthe tire curing operations are not necessarily indicative of
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HAP, and that even if they are, the em ssions are not present in sufficient
concentrations to warrant regul ation.

The EPA is interested in further characterizing these em ssions before
assum ng that the PMis not indicative of HAP. The EPA requests that readers of
t he P-MACT comment on the potential for PMto be indicative of HAP, the
appropri ateness of the use of ESP to control PMfromtire curing operations, and
speci ation of sem -volatile conmpounds emtted from curing operations.

7.3.2 Particulate Em ssions From G'i ndi ng Operations

The RMA has indicated that they believe grinding operations at tire
manuf acturing facilities are insignificant sources. The anmount of rubber ground
and the amount of HAP emtted is very small. The EPA believes that enough
information exists (e.g., cyclones and scrubbers have been identified as control
devi ces on grinding operations, EF exist in AP-42 for PMfrom grindi ng
operations) to characterize enissions and control of em ssions from grinding
operations. Therefore, at a mnimum the EPA intends to evaluate em ssions from
grinding operations to determne if they warrant exclusion from further
consi deration, based on the possibility that they are "de-m ni nus" sources, or
if they should be considered as sources of enmissions within the tire
manuf acturi ng source category.

7.4 Cenment Refornulation or Elimnation
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Cement refornulation or elimnation has been suggested by the EPA as a
possi bl e method for reduction or elimnation of HAP em ssions from cenenting
operations. The RMA has stated that each rubber tire manufacturer has devel oped
a manufacturing process that yields tires with specific properties to neet
performance standards, safety requirenents, and origi nal equipnent contract
specifications, where applicable. Due to product properties provided through
the use of solvents and cenents, cement refornulation or elimnation can only be
achi eved t hrough extensive product redesign and testing. Premature replacenent
or elimnation of solvents w thout adequate research and testing may conprom se
quality and safety of the product.

In addition, the RMA states that tire manufacturing processes are, in |arge

part, proprietary in nature. |In particular, different conpanies use different
formulas in the manufacture of tires. Types and quantities of materials,

i ncludi ng solvents, vary and are cl osely-guarded trade secrets. G ven the
proprietary nature of solvent fornulations, the RVA believes it is not possible
to disclose tire manufacturing formulas, and thus not appropriate to consider
the elimnation or reformulation of cenent as a neans of HAP em ssions reduction
or elimnation.

The EPA recogni zes the concerns stated by the RMA regardi ng product properties
and proprietary informati on. However, the EPA is not prepared to elimnate the
consi deration of solvent elimnation or refornmulation as an em ssions control
met hod at this tine. The EPA intends to investigate further the potential of
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cement refornulation or elimnation as an emnm ssions reducti on met hod, before
reachi ng any conclusions, and will work closely with the RVA on this action.

7.5 HAP Content of Cenent Solvent and Cenent Use

| nformation currently available to the EPA indicates that the HAP conmponent of
cenment solvent may be as |ow as 0% or as high as 90% The EPA used a val ue of
90% to represent the HAP conmponent of cenent solvent in this P-MACT docunent.
The EPA recogni zes that this value represents "worst-case"” and that the industry
average is likely lower. The EPA intends to further investigate the conposition
of cenent solvent in an attenpt to nore accurately characterize the industry.

No adequat e database for the apportioning of cement solvent VOHAP em ssions by
process unit currently exists.9 To account for the potential cement sol vent
em ssions in this P-MACT anal ysis, the EPA assuned that 80% of the cenent
solvent is emtted during the cenmenting process, 12% of the cenment solvent is
emtted during the tire building process, and 8% of the cenent solvent is
emtted during the curing process.2:10 The values are generally accepted as
typical for the industry, but may vary substantially between facilities.
However sol vent and cenent usage records for the individual tire manufacturing
operations are maintained and associ ated testing of coatings would be used in
MACT for quantification. The EPA intends to further investigate, with the help
of the RMA, the use of cenent anong the process units within the tire
manuf acturing i ndustry.
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7.6 Alternative Enm ssion Standard

Thi s P- MACT docunent structures the MACT floor determ nations to specify
em ssions control technol ogi es and em ssions reduction efficiencies for
i ndi vi dual process units and steps within the tire manufacturing industry. The
RMA has requested the EPA consider allowing tire manufacturing facilities to
establish an alternative em ssions standard across different units or to achieve
a facility-w de em ssions standard. The RMA has devel oped em ssions factors,
expressed as nass of em ssions per pound of rubber conmpound processed. These
EF, currently under review by the EPA, would allow overall facility em ssions to
be calculated with relative ease, and would apply evenly throughout the
i ndustry.

The EPA believes that an alternative em ssion standard may be an appropriate
met hod by which tire manufacturing facilities could denonstrate conpliance with
the rubber tire manufacturing NESHAP. The EPA will consider the alternative
during the NESHAP devel opnent. |If it is determ ned that an alternative eni ssion
standard is an acceptable nmeans of conplying with the NESHAP, the EPA will work
with the RVA and the regulatory community to devel op workable alternative
enm ssion standard application criteria.
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Letter from Paul E. Crosser, Manager, Corporate Environnental Services,
Bandag, | ncorporated, Muscatine, lowa to Anthony P. Wayne, U. S.
Envi ronment al Protection Agency, Research Triangle Park, North Carolina,
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RE: MACT Preparation for the Rubber Tire Industry; Em ssions from Pre-Cured
Tread Production for Tire Retreading. April 21, 1998.
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